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oji=. A >^^ ofl^l a-s. ^ ^.<^.3X](MLP: Micro Lead less Package )H *K£*fl Bfl^l^H 
^ ^.'t.^SCMLF: Micri Lead Frame)H <&°]*] ^7) Hl-E. ^ £Hw}7r a> 

^lSHr 3* ^SLS. f>\±t <S.^.s)(MLP)*g *K£3l 3fl 71^11- *H^tti}. 
£ 12 
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^Hd^S ^tt ^.<S.3l (MLP) ^ tiVi^fl sfl^l^l {Micro leadless package 

having oblique etching line} 

£ 2^ #Efl 7l^o]] <^.<t.5Xl(MLP)^ aV£^l 2fl7l*l£) ^^o^. 

.£ 6£r VI-VI' ^z}- ^H^l i=f. 

5. 8-& £7^1 VIII-VIII ' 

£ 10^r ^o\] 2]tr <S.<i.s|(MLP)^ «V£*ll 3rfl7lxlo) ^^io]cf. 

£ ll^r ^tr ^.^.^(MLP)^ tiV£*fl 5fl7l^l^ ^^S^l^. 

£ 12^ t^ofl 9]^ ^j.<t.2](MLP)^ *>JE*ll sfl7l^l^ ^^l^r. 

110: ^.^.^(MLF)^ *KE*fl 3fl7l^l, 112: , 
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A 




#^ <^^>: 2002/11/16 



1020020066122 



114: s^, 



116: cfojiflc 



118: 3*hr^ 



120: tiV^^l ^ 



122, 124: sq-oH, 



126: ^(solder), 



132: EWHh 



134: ^l-(dimple), 



136: ^ 7flA}^. 

^£ ShE*ll »IM*H ^ ^ O.S., cH^ ^-A-fl^Tll^ «g.<a.ofln(MLP: Micro 
Lead less Package, °1*> 'MLP' ) sfl7l*Hl 7$.°}^. 

2|e*<H *tfl$, t^ig ?H|2*, £ ^ ^^>7l7l 

Ir^r ZL £1717} #3*1 ^°\*] JL ^Cf. 31 ^£^1 3.71 ^ A] ^ 2}-7} ^^*>7fl 

zl 3717} ^^§1-711 BGA(Bal 1 Grid Array), MLF sfl7l*l %-°] ±.*§ 

7l7l-g- <?]ills|S.7l^:(PCB: Print Circuit Board) <*f| ^V-g-sl^ 5^. 
£ l^r ^efl 7l^^l o]*v <^.^.3il(MLP)^ aV£.^l Jfl^l^]^ ^SoIji, £ 2 ^ ^ 

2fl 7l^o11 2^ <^.^.5ll(MLP)^ ti>S.^l ^71^1^ ^JE^uI, £ 3£r ^2fl 7^<Hl ^ $ 

^.^.3l(MLP)^ ti>£^l ^71^1^1 ^^£o]4. 

£ 1 £ 3* ^*>^, ^.^.sKMLP)^ «KE3l Jfl ?1 *1 (10)fe, ■yal^o.S. ^ 

3.(14)1- -S- fhr*l (EMC: Epoxy Mold Compound, 12)3. € -g-*fl ^r^-S. ^ 
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i&Eafl *H 71*1(10)3 H7l* ^i^sl-Al^l tiV^^l afl^l^ll- ^r^Vcf . atb «S . 
•^.^(MLP)^ aVS^l 2fl7l^l^ ^olsfl = (16)7> «VSE*ll all 71*1(10) wV^^^l *\ Si 

"JcfUa tfo] afl (Exposed die pad type)"°l7l nfl€-°ll , ^sl^^CPCBH 
SS.^.^KMLP)^ #5= all 2fl7l*l(10)» ^(mounting)*!: nJH uj-^-tg^- ^c] (solder )S. 

<24> £ 4 ^ ^Efl 7 i^oH cq^j. <^.<g.5rl(MLP)^ «L£*)1 sfl7l*l^ ^S. 0 lcf. 

<25> £ 44 ^Efl 7l#oH o^^j- <^.<i.Jil(MLP)^ tiVE*fl 511 71*1 (10) 3] <H«>3 

<y *H^g-*j£r, *>H^^(A)ol °l-f-<H*l ^.<i.oll3I(MLF)£l cf 0 l^(16Hl ^^K^ 
(18)-ir -f-^H ^5.31 ^(20)^- zl^ZL sq-olol(22, 24)# ^f-SH #7l «Vi 

*f] ^(20)Sl ^-=3fl^(til£Al)<4. ^.<t.ofl^(MLF)^ 5^ £1(14)* ^7l^o.^ <£^.& 
A. =L -g-^*l(20)iS. ^-g-^ -§-^ (molding)SRr ^*j^§r *1^V^ *\ 
(MLP)^ «V£*ll sfl7l*l^l -g-*fl* «g^th=k 

<26> vg-71 S^^-^ol fil^LSl^, ^#<g ^.^.^^(MLF)^ Si = (14) * nHsfljEL (i 6 )^ 

uj-rt-^^ ^d(26)» (coating)srRr $.7}^ ^-*j,g- *J^tr^r. ^l^o Si ^ 
(column)-4 °J(row)°l nfl e ^ i(matr ic) #EflS ^la€ <^ . <g . sj (MLP) H 

tiVS^l ^71*1(10)1-^, ol§- ^-7113. £-E}*Kr ^^*j( cut ting) oil ^ «a.«S. 

2l(MLP)^ «K£*ll *fl 71*1(10)5. ^nf. 

<27> £ 5^ #211 7l#ofl o}^ «a.«a.6)|n(MLF)^ ^t^^oIji, £ 6 £r £5^1 VI-Vr £ 
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<28> £ 5 §1 ^ 6-t- , ^tiV^^.S. "^.^.^SCMLF, 30)^, ^£^1 ^fls] 

tt 4 0 1^H(16)^, -S-71 ^ol5flH.(i6)^ 5>]*M- tt}-e}- Bl = (14) £ A oM tHsfl 

= (16)1- Ml ^*°HH ^1^1^ B}ola>( t ie bar, 32)S oj^oj^lcf. 

<29> ^ti>^o.s. «a.«a.<>1|S.(MLF, 30)^, ^v\]7\ 0.2mm^ oflo. 05=7] nfl^-ofl ^4« 0 >^ 

# -g-sfl e) = Sefl°J^ ^€-tf. ^.^.oflSCMLF, 30)^ go] nfl-° g^o.^ 

^l(EMC)^ «a.«a.^ = (MLF, 30) ^>ol^ ^aj- ^ w]e| e} (molderbi 1 ity)7> 

¥ *>S^^(£6^ A) ^Hfls nV-^uK 
<so> zLeiM- ^efl 7l^ofl s]*V ^.<g.jxl(MLP)^ ^£^1 sfl^lir ^l^l 

<31> ^.^.^(MLP)^ sfl?l*l^ $rO}x] ±r -fi-^l^l 

t^ef, «S.«a.^ = (MLF, 30)^1 ¥^17> ^ 0.15mm ZL o^s. ^o^Tfl ^cf. 

n&IM- s>sofl^i( ha if etching)^ Tj-f ^-^^( EM c)7> #*l(f i 1 ling)£)7] fl*IHfe 
E^oJH ^ 0.1mm o)^ x\^s\o]o^ 0>\^z\} o]^ +2z& ^sflA^ 
3£ ^ ^I°l7> ^gJl^JI, JEEtr ^ v °l nJ-eH 7>cfS.^- ^*fl 

<H £-*fl^ ^^r *^l:£r <S.^.°fli*(MLF)^ 7>3#^* -B-^-^fJl ^ <^.<i.3X](MLP)^ 

«V£3]1 ^1*]^ ^]27H A o V *A^ ol^^]7fl ^Cf. 

<32> %>J1S., ^.<i.<HlS(MLF)^ ^^HHl cfltr ^^l^r ^B}£ °l-{Hr, «y=^ , & 
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<33> ^fl, <S.<a.2l(MLP)^ 2fl?l^l# <y ill 5)5.71^1 *i-8-*m 

^zj-^^o] ^<H^l7fl ^cf. ^, ^ci^s]El ^(solderbility characteristics)^ 
s)o^ ^.<i.jq(MLP)^ ^£^1 5fl7l^l^ ^i^^l^r 

<34> £ ^tgol O) = J77} S>fe <g . «g . ofl ^(MLF) ^ 7fl*l*M S 

<35> ^7} 7l#^ ^*>7l £r ^£^1 ^°1 t^l^ cfoj sfljEl ^ 

3- <*lzJ-€ ^.^.^S(MLF)Sr, #7l ^ . *i . ^1 S(MLF)^ cfolsfl^. ^ofl ^z^^ 

* -M~§-*H fMI^ te^l ^4, A o v 7] tiV£*ll ^^r ^7l <3.<S.oflS(MLF)£) ^ =1- ^ 
2. "S^Rr ^7) .ofl^(MLF), *>513l ^ ^ £r°lom ^*Rr -g-^ 

^l^Rr 3* If-^ilS. <5}^ ^.^.sl(MLP)^ tiVS^l ^71^11- ^l^trcf. 
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<36> ^- i^o} ti>^^V ^Al^ofl 2l€r>^, #71 . . ofl S(MLF)^ cfo]sfl^ sfr 7 ) -g- 

7fl^^- ^ ^#(dimple)°l ?H 3^^, 

^71 Cfolsflj^^ 7> ^>^^- ^7fl ^o] ^^>Cf. 

<37> 5E*V a. ^-t^oj wyeJ-^i*)- ^aHH °)-§}T£ t #7] ^.<i.o11S(MLF)^ E^JE. ^ Ej-ol 

*Hl^r #71 -g-^-^l^ 7fl^^7l ^ ^#ol ^ol ^^>Cf. 

<38> H }^3l^ 7ll ^ > # 7] on.<S.ofli£(MLF)^ el^L^r #71 -g-^^171- -^-^^ ##^1 

HrU-1 U-l ^Jl^Tfl *>7l ^Itb ^ ^ 7fl>*i^M ^ol ^^>J7, #71 

#Dl ^ 7 11A1^.^^. ^7§B] 3. 7 } 7 \ #7j 51^. S.^1 50~95% A>olol ^ o] ^^-l}. 
<39> ^ ^ igxgo) U^^ifr ^aHH 2)0>}i£, #7l ^."^.^1 = (MLF)^| #^ 

, y>^^^ ^7l7> #-^£1 3.7}^ ELS.^ Z]-t£o! $°} aJ^-JL, #7l «> 

EL7}7\ #^-^ 3.7)$.^ €• ^5-?ct 1 ~ 10%^I % °] ^ ^> -H , #7l Spf^ 

S[ tt\^T$o]]A] ^.o^ #z|ofl4 #Z^w o VAl^- A>-g-*>c^ 7$o] ^^>T=f. 

<40> W>^-31§>71]^, #71 ^.^.^(MLF)^ ^^JE., ^ El-ol ^^ 7 > ^g- 

<4i> ol^, ^ ^ i^s] t>}^tt ^H* #^1*1 ^^^>7lS. *V 

A. 

<42> -g. ^H^IM ^-^j.- og.^.oflS(MLF)^ 7># ^ ^DlS. A>-g-§>Jl 0_ttj o>2fl 

3 tih^tl: *2*HH £^1€ 514 ^ ^#^ tH^Rr ^ 

l"^, #71 w}^-^*V ^aHH ^o^^. .^#(dimple)°l ^ £ ^^ 7 |. nfc]^^ 
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*>2W£ 4€: 4*1^ €3*H <8^«fl£ -¥-^44. 444, 4*114 4^34 

-gAH6|jAl 7}*m vfl-g-^ oflAl^ol tt^Rr 4 4 7} o^tf. 

<43> £ 7^. ^cfl ^.<t.<HlH(MLF)4 ig^^ol ji, £ 8^r £74 VIII-VIII* 

^^34 ^4 ^-E°14. 
<44> £ 7 £ s-g. %i-2;*> i a ) ^-^^1 44 . <^ . °flS.(MLF, 130)tt, 4-£^l ^ °1 

^sItt 4°1^1 = (116), ^"71 tHsflc 44* 44 ^ = (114) ^ ^"71 4°131 

= ^ ^1^1§>^ 4°14(132)S ol^^icf. zl&|4 ^4 4^34 ^HH 

44 ^.^.^(MLF, 130)^, <3 . <i . °11 = sflEi^ d>#71 ^4 44°1 #2fl4 <^.<t.^l 

IKMLFHI 4-g-sm 7l#*i^ ^nofl^ofl 444 <^434 filElefJ 

(etched leadframe)^^ ^r^ 44*11 &-£-4 , 5. 84 A' 4 ^°1 4*fl^-£-S. 4 

^ 44°ll 444. 

<45> o^7l^ a}4^ ^4°14, ^^=efl<y i^flt 4*3 ^ 4^4 ££efl^l 

ilt .2^ (coating) 4 ^, ^4^* £44^ ^.^.^^(MLF) sfl^^ o># nfl , 4Jf 

^4 ifl 4 =L7}7} 4^4 2fl4 ^71^.4 4# tH £U£4I=- 4 ^EfljsL AlZ)-^^ Sfl^^- 
^44 3# ^44. °1^4 44^ ^4^£r T^i-S 44^ <^4^4 °H*1^- 
°JiL4 -£4^4 (EMC) 44 ^4^°1 7fl^£)jl, 4S°H^* 4 nfl*^ ^JJ7 

4 *3*fl°1* 4.2.3. 44 8^4. 444 4H°1RM1 44 <&.SS.°l]i*(MLF)£.4 ^ 
43*M ^4 ^ 4^°1 &4. ^l^l 4-^-^4 37l7|- 4^44 ^ 

3.7} i.4 n-j 3- 4 1-10% ^£7> aj^-«H, €-2-44^ °lii4 4 3.711 4 ^ 

i $14. £t> 71^4 §>noil^l^ej 4-1-71 iHsfl 4^44 4^4*11 tfl 
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*H ^z^-ofl^. cj.j2.7fl ?l^}7l^, ±\A»^^r cfs^ ^7} <£ 7 ] nfl:g-ofl a) -57 

<46> ne^uf a>a}^ ^z}-ofl o^*v «a.«a.«fl = (MLF, 130)^, ^s^l^H] 7l^ <g . 

tgofl 9]^r <$.<*.°])^(MLF, 130 )^r, e] = (114)^- ^l^H = (116)^ 7>^>el , zz.e)J! Bj- 
<>lwKl32Hl ^#(134)* ^*}^ -g-^M(EMC)^ ^^<>1 i^lfe -£-*il» 7^*1- 
£4. °13 <?l*fl ^.<t.°11^(MLF, 130)^ aKE*ll ^l^HH ^Eflofl oi^ t^-o] 

ifl = (116) ^ sU=(114)-f-ol -W-^-^l^ ^^nfl-^1 ^1^-8: 

<47> 5E*V, ^oj] o]^. ^.^.ofls(MLF, 130)^ ^(cutting) °1 °1-¥-<H*1tt sis. 

(114) ^4* 7fl^^^ (136)°1 ^HM 5^. ^av^j <S.^.^(MLP) 

H tiVs^fl ^ 71 ^1 # *ll2:SKr ^^r, t±o] ^SKdie attach), i4 0 H ^-^ (wire 
bonding), ^ (molding) , <3 . ^ . ^ = (MLF, 130H tfltb *M:£-§- ^ ^^^^ 

<48> OHI TXfsq- ^7} ^ $4? 711^^^(136)^: #7] #7}5L^ ^-*<HH ^^SL 

7V JE^l}. #7} ^ . ^3.3}(MLP)^ «V£^1 3fl7lxl# o]dfl 5) 3.71 M ^ 

^ nfl^fl «g.'«S.Sl(MLP)^ *h£*ll 471^^1 ^|«*1M ^-o> «yifls)S.7l^l ^^7} 

•a.'S.^(MLP)^ tK£*fi 3fl7l*l2l ^^<?I ^HBlEl(solderbility) ^-fr 7fl^^> 

Jl^I- H-fltt^-. ^, 7l^ofl^ 5] = (114)2} ##ofl ^o] ol^l #o). &7}S.=- ^ 
*cHH °1^°11 #C]7> i^Sl^l ZL^l4 ^ofl o^Tg o] Jf«-ofl *3 
711^^^(136)* ^ ^ *f Jl ol^-ofl ^Dl7> 5.^-51 ^-O.S.^1 *4=^ ^^^H Si 
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^^(solderbility)* ^£1*1^ ^ SJlfe- ^cf. 
<49> £ 9^ ^ SRV <S.SL^(MLP)^ «>£.^1 5fl7l^l^ W^olJiL, £ 10^r 

^T^i ^ ^.<t.^(MLP)^ «V£.^1 ^^£olj7 t J£ n^- £ ^x^ofl eq^j. ofl. 

<t.^(MLP)^ «V£^1 sfl7l^l^ 
<50> £ 9 vfl^l £ 11-t- ^S^PS, ^.^.5](MLP)^ tiV-£^] ^71^(110) 

^ £l*Hbh!l5. sl = (114)^ ^(semi-circle) ^(grooveH $1 

x}°}7\ °1 el ^S-^ ^ 7fl^^^(136)ol ^^^M 

^71^1(110)1- °lifl31S.7l^l ^ #3 4* #c-l^^Hl 

(solderbility)* el^- #t!1 *KE.^r ^th§- #c-l ^4? 7^^(136)^ 3 

^7l elJE.(114) 50-95%^! ^^<y ?M ^ ^cf. 

<5i> £ 12^ t^l ^."t.^CMLP)^ tiV3£^l ^71*1 *1 ^^olcf. 

<52> £ 121- l-isH, ^<Hl 'S.^.sKMLP)^ tili^l ^71^1(110)^, til^^ll 

^(120)^1 M^tt cfol 5)1^(116)51-, ^-71 cfol3r)lc(ii6) <^-§; afa)- e)S 
(114) ^ ^7l nfol 3fl £L( ii 6 )o} uil ^^-oli- ^1^1^ e^-o] wl-!- ^-wle>^ ^.<^.oilH 
(MLF)l *}-g-*H »H, A oM x^-ol 311^(116), el = (114) ^ BfoltiKi32)^ 

&>} a>a1^o.s. ^zj-^ *8 3MoL, 4°1^S(116)^ 7>^>sl, e]s 
(114) ^ B}oly>( i32)oil^ -§-^^1(120) 54-^1 $2^^ 7fl^ ^ $J^r ^#(134)<>1 ^ 
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^7fl ^^S)<H &4. <3.«S. °fl^(MLF)^ tM *l| = Ui6) ^4^(118)* 4 

-g-«H til^^l ^(120)°1 ^-*J)^14. ^-71 tiVE*fl ^(120)4 ^.^.<^1^ 

(MLF)^ SjiELau)^ 4°l° : l (122)1- -f-4°i ^7]^ O.S. ^^l^zi, ^S^-S 124^ 

i&JESfl ^(120)-g- 4°1 sfl^.(116)4 4^ "S^Rr neff£ ^-^ (grounding bonding)-g-- 
4°H°14. ^4:2 ^"71 «9.^.<>fl = (MLF), >JhE*fl 31(120) ^ 4°H(122, 124) <3. 
^.^(MLF)^ 44^ *H44:H ^^Ki20)S ^-g-44. -*7l ln#^ E)J=(114) 
g cfolixfl = (ii 6 )^ wl-rt-^ofl^ #d] (126)71- SL^-sjJl, ^^(114)^ 
7ti^^(H9^ 136) -§: °l-g-S}<*) ^4(138)7> #7l JE-g-Jg ofl . o£ . ^ (MLP)^ *Y5_ 

*fl Jfl?l^l(110)* *1 3)3 3.71 =M °1H 34^3^ 7fl^Al7jC}. 

xg- £.0)^ ^-o} 7>*1 7>ofl 3«fl ^^Ol 7>^*Vo] ^44. 

jl41 

<54> 444, ^°fl 4 = 1 3, <g.€.^ = (MLF)3 7>^# #^44 «8. 

^.^(MLP)^ ^51*11 4?1*1 4S#7}» ^4^" *r 514. 
<55> i-^fl, <^.^.<H1S(MLF)^ b!=, 4°14 ^ 4 0 ]4^°fl ^#3. <£4^ 'S.'S 

.<Hls(MLF) a^4 -S-tHr443 ^43* ^7>4^ ^ &4. 

<56> ^2= #T&6fl oi^ #cl ^ 7fl^^-^^r ol-g-^H ^.<f.4(MLP)^ #51*11 

3fl7'147> Slifl5lS.7l^l nflojl ^c-13 ^^^o. ^ - ol^. 
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71 q-°l3flJE.2] ifl ^f-oll- *l*l«Hr HfolH>s. ^til^Hf- ^.^.^(MLFH &*>H #7l 
cfol3flc j ^ EH«>7> ^zj-^ tgEflo} «a.«S.o|| = (MLF); 

#7l ^.«a.^lS(MLF)^ cfolsflc ^a]-^^ A>-g-«H ^-7fl^ a>£^ ^ ; 

^7l a>£^l ^ #7] ^.^.^l^(MLF)^ &1 = 1- ^SRr S^H: 

#71 ^.^.ofls(MLF), aV£*fl ^ £ ^^M* ^l^Kr ^* 

2] 

#71 «3.«g.<*l| = (MLF)^ cfol^^ #71 ^^lafo) ^zj-^^- 7l^ig- ^ £fe 
3] 

^12%H1 SU^i, 

#71 #7l Cfojsfl^.^ 7]-#7>^l- ttj-e^ 4^7fl <5> 

"S.'S.^CMLP)^ a>£.^l 5fl7l^l. 
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#7l ^.<*3.<H1IE(MLF)2] ^ = ^ -8-71 3 3" 3* 7fl^^>7l ^tt ^#^1 

5] 

^-71 <^.<t.oflS(MLF)^ E^Rr ^7} 7^}7) ^# 

[^n 1 * 61 

*11liHl &<H>H, 

#71 <^.<I.ofls(MLF)2l e|<=^r #7l -g-^M7> -g-^-sq^r #c-l 

# Sul*»fl *>7l #cl ^ 7fl^^^o] ^ °- t^li *>fe <9 . <S . 5*] (MLP) 

7] 

#71 #Dl ^ 7fl^^£- 3]^5l ^717} #71 Bl = ^ 5 0~95% *M £ S 

<S.<^.3l(MLP)^ «>£^1 471^1. 

8] 

#71 <^.<S.<H1^(MLF)S1 ARI^ XjzJ-^ Uj-^-^al 3 7l7> #^<2} 37liitJ- Cl £L 
JE^ <g^€ zl-i 1 ?] 3# <3.<g.:sq(MLP)<8 i&JESfl 3xfl7l^l. 
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9] 

#7} A^^o]]^ tq-rtTgo] 3.7}7\ tf-f^ EL7]^V\ d ^ 1 ~ 10%°1 ^ 

[*<3^%> 10] 

^11%H1 5^1, 

^.<S.<>n^(MLF)^ rfo]2flc > ^ eH«Rt ^^}7} -g-f-tb MS. 

11] 
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